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Pollen grains of nine of the 14 species of the genus Hylodesmum were examined by 
scanning and transmission electron microscopy mostly for the first time. They share 
commonly characteristics in the structure of exine, i. e., thick endexine, densely 
columellate infratectum and discontinuous foot layer. Most of the species have 
tricolpolate, prolate spheroidal to subprolate and fine-rugulate to microreticulate pollen 
grains. However, pollen grains of H. oldhamii are deviated in the sculpture and structure 
of the exine from the common pattern and those of H. repandum in the pollen type and 
shape. 

Key words: Desmodium, exine sculpture, fine structure, Hylodesmum, pollen mor¬ 
phology. 


The genus Hylodesmum comprises 14 spe¬ 
cies of which 10 are distributed in India 
through China to Japan and the Kuriles 
(Etrof Island), three in east North America to 
Mexico, and one in Asia extending to Africa 
(Ohashi and Mill 2000, Ohashi 2005). It had 
been recognized as section or subgenus 
Podocarpium in Desmodium (Bentham 1852, 
Ohashi 1973), but was later separated from 
Desmodium in various gross morphological 
characters, germination pattern, herbaceous 
habit and ecological preference for forest 
habitats (Ohashi and Mill 2000). The results 
of cpDNA studies of Desmodium subgen. 
Podocarpium suggested that the subgenus is 
monophyletic (Kajita and Ohashi 1994). 

Pollen morphology of the species of 
Hylodesmum was first examined by Ikuse 
(1956) as a member of Desmodium. She re¬ 
ported that pollen grains of Desmodium 
oldhamii (- H. oldhamii ) and D. racemosum 
(= H. podocarpum subsp. oxyphyllum var. 


japonicum) are different from each other in 
the size of reticulate sculpture on the exine. 
Ohashi (1973) described pollen grains of the 
following six species of Hylodesmum which 
were regarded as members of subgenus 
Podocarpium in Desmodium. They are D. 
duclouxii from China, D. glutinosum from 
U.S.A., D. repandum from Asia and Africa, 
D. oldhamii from Japan, D. laxum including 
subsp. laxum, subsp. laterale and subsp. 
leptopus from Japan and Taiwan, and D. 
podocarpum including subsp. podocarpum, 
subsp. fallax and subsp. oxyphyllum from 
Japan and China. They were examined by 
light microscopy (LM) except the colpus of 
D. podocarpum subsp. podocarpum which 
was shown in SEM micrograph for the first 
time as pollen grains of Desmodium (plate 
56 in Ohashi 1973). In the subgenus Ohashi 
(1973) distinguished three D. repandum- 
type, D. oldhamii- type and D. podocarpum- 
type. Chen and Huang (1993) observed 


145 


146 


mmmmm m-% 


¥J&19¥6d 


pollen grains of H. laterale and H. leptopus 
as D. laxum subsp. laterale and subsp. 
leptopus under scanning (SEM) and trans¬ 
mission (TEM) electron microscopy, and 
shows SEM micrographs of H. leptopus. In 
this study, pollen grains of H. nudiflorum, H. 
pauciflorum and H. williamsii, are examined 
for the first time and of five other species ex¬ 
cept H. laxum, H. glutinosum, H. longipes, 
H. oldhamii, H. podocarpum and H. 
repandum, are first observed by SEM and 
TEM. 

The previous works have not fully demon¬ 
strated fine sculptures of the exine and have 
not shown structures of exine. These were at 
the limit of observation by LM. This paper 
provides revised descriptions based on SEM 
and TEM observations and micrographs of 
pollen grains of nine species of Hylodesmum 
for further systematic studies on the genus as 
well as the tribe Desmodieae. 

Materials and Methods 

Pollen materials were obtained from her¬ 
barium specimens kept in the Tohoku 
University Herbarium, Botanical Garden, 
Tohoku University (TUS), Herbarium, 
University Museum, University of Tokyo 
(TI) and Herbarium of Kunming Institute of 
Botany, Academia Sinica (KUN). 

For SEM observation, pollen grains were 
acetolysed following the standard method 
(Erdtman 1960) and dehydrated in an ethanol 
series. The samples were air dried and coated 
with gold palladium, and examined with a 
Hitachi S-4100 scanning electron micro¬ 
scope in the Biological Institute, Tohoku 
University in 1995 to 1998 (Ye and Ohashi 
2002, 2005). The polar and equatorial 
lengths were measured on 20 grains in each 
sample. For TEM observation, acetolysed 
pollen grains were fixed with 2 % osmium 
tetroxide, embedded in Spurr low viscosity 
resin. After sectioning with the glass knife, 
the sections were stained with uranyl acetate 
and lead citrate, and examined with a Hitachi 


H-8100 transmission electron microscope in 
the Biological Institute, Tohoku University 
in 1998 (Ye and Ohashi 2002, 2005). 

Terminology 

Pollen terminology in our study generally 
follows Punt et al. (1994), but a term, 
infratectum (pi. infratecta), has been used 
such definition as the layer between the 
tectum and the foot layer (Ye and Ohashi 

2002, 2005 and several papers by Ohashi 

2003, etc.). It was defined by Punt et al. 
(1994) as “a general term for the layer 
beneath the tectum” (on page 32). This may 
mean that infratectum includes the layers 
below the tectum, but our infratectum does 
not include the nexine and intine. It is a 
synonym of interstitium as pointed out by 
Punt et al. (1994), that is “the layer of the 
exine situated between the nexine and the 
tectum (on page 33). Infratectum is com¬ 
posed of columellae. A term, columellae 
layer, is, therefore, a synonym of the 
infratectum as defined by Punt et al. (1994). 

Pollen morphology of the species of 
Hylodesmum 

1. Hylodesmum glutinosum (Muhl. ex 
Willd.) H. Ohashi & R. R. Mill [Fig. 1] 

Pollen grains tricolporate; medium to 
large in size, (31.9—)34.3(—38.1) pm in polar 
axis, (25.6—)28.1(—33.4) pm in equatorial di¬ 
ameter, P/E = (1.08—) 1.23(—1.36), prolate 
spheroidal to prolate in shape, elliptic or 
rectangular-elliptic in equatorial view, al¬ 
most circular or semi-angular in polar view. 
Colpi medium in size, 0.7-0.8 times the 
length of polar axis, narrow, ca. 2 pm wide 
at equator, tapering to pointed ends, almost 
undifferentiated from mesocolpium along 
margin; colpus membrane with granules; 
endoaperture medium, 0.1-0.3 times the 
length of polar axis. Sexine tectate. Sculpture 
of mesocolpium finely rugulate. 

Exine ca. 1.5 pm thick in mesocolpium, 
sexine thicker than nexine; tectum 
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Fig. 1. Pollen of Hylodesmum glutinosum (Muhl. ex Willd.) H. Ohashi & R. R. Mill. A. Mesocolpium- 
centered equatorial view. B. Ttectum at mesocolpium. C. Aperture-centered equatorial view. D. Polar 
view. E. Radial section across mesocolpium. F. Mostly radial section of whole grain. G-H. Section 
across aperture. Scale bar = 1 pm. 


discontinuous, ca. 1/3 times the thickness of 
exine; infratectum well defined, short, ca. 
1/2 times the thickness of tectum; foot-layer 
irregular, as thick as infratectum; endexine 


well developed, ca. 1/3 times the thickness 
of exine, gradually thickening toward the 
colpus. 

Voucher specimens: U.S.A. Missouri. Jefferson Co., 










148 


mmmmt m-% 


¥J&19¥6d 



Fig. 2. Pollen of Hylodesmum laxum (DC.) H. Ohashi & R. R. Mill. A. Mesocolpium-centered equatorial 
view. B. Tectum at mesocolpium. C. Aperture-centered equatorial view. D. Polar view. E. Radial section 
across mesocolpium. F. Mostly radial section of whole grain. G. Section across aperture. Scale bar = 1 
pm. 


Valley View Glades, about 4.5 miles northwest of 
Hillsboro, ca. 200 m alt. 19 Aug. 1995. T. Nemoto & 
J. Yokoyama 95819010 (TUS). 

Note: Ohashi (1973) described sculpture 
of the exine of this species as microreticulate 
(as finely reticulate) or verrucate, but added 


a remark that they were deviated from the 
typical pattern. These patterns are clarified in 
this study as fine rugulate. 
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Fig. 3. Pollen of Hylodesmum longipes (Franch.) H. Ohashi & R. R. Mill. A. Mesocolpium-centered equa¬ 
torial view. B. Tectum at mesocolpium. C. Aperture-centered equatorial view. D. Polar view. E. Radial 
section across mesocolpium. Scale bar = 1 pm. 


2. Hylodesmum laxum (DC.) H. Ohashi 
& R. R. Mill [Fig. 2] 

Pollen grains tricolporate; medium in size, 
(30.0-)31.7(-34.4) pm in polar axis, (25.6-) 
28.7(-34.4) pm in equatorial diameter, P/E = 
(0.94—) 1.11 (—1.29), spheroidal or subprolate 
in shape, elliptic or rhombic in equatorial 
view, semi-angular in polar view. Colpi me¬ 
dium in size, 0.7-0.8 times the length of 
polar axis, very narrow, ca. 1 pm wide at 
equator, tapering to rounded ends; almost 
tectate along margin; colpus membrane with 
fine granules; endoaperture medium, 0.1-0.3 
times the length of polar axis. Sexine tectate. 
Sculpture of mesocolpium finely rugulate to 
microreticulate, lumina less than 1 pm in 
diameter, with free tryphine. 


Exine 1-1.5 pm thick in mesocolpium; 
sexine thinner than nexine; tectum discon¬ 
tinuous, less than 1/4 times the thickness of 
exine; infratectum undefined, as thick as 
tectum; foot-layer very reduced, almost 
absent; endexine well developed, more than 
1/2 times the thickness of exine. 

Voucher specimen: Japan. Kyushu. Kagoshima Pref. 
Yakushima Island. Sep. 1909. T. Makino (TUS). 

3. Hylodesmum longipes (Franch.) H. 
Ohashi & R. R. Mill (= Desmodium 
duclouxii Pampan.) [Fig. 3] 

Pollen grains tricolporate; large in size, 
(40.6-)44.4(-47.2) pm in polar axis, (33.4-) 
39.0(-43.8) pm in equatorial diameter, P/E = 
(1.11—) 1.21 (—1.29), prolate spheroidal or 
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subprolate in shape, elliptic or rhombic in 
equatorial view, almost semiangular in polar 
view. Colpi medium in size, 0.7-0.8 times 
the length of polar axis, narrow, ca. 2 pm 
wide at equator, tapering to pointed ends, 
completely tectate along margin; colpus 
membrane almost smooth, occasionally with 
fine granules; endoaperture medium in size, 
0.1-0.3 times the length of polar axis. Sexine 
tectate. Sculpture of mesocolpium rugulate 
or microreticulate, lumina less than 1 pm in 
diameter, with free columellae elements 
within the lumina. 

Exine 2-2.5 pm thick in mesocolpium; 
sexine thinner than nexine; tectum discon¬ 
tinuous, 1/3—1/4 times the thickness of exine; 
infratectum undefined, ca. 1/2 times the 
thickness of tectum; foot-layer reduced, dis¬ 
continuous; endexine very well developed, 
more than 1 pm thick. 

Voucher specimen: China. Yunnan. D. D. Zhong 63- 
4035 (KUN). 

Note: The sculpture of this species was 
described by Ohashi (1973) as reticulate with 
lumina 1-2 pm, but the size is confirmed as 
less than 1 pm in this study. The pattern is 
common with those of most of other species 
in the genus. 

4. Hylodesmum nudiflorum (L.) H. 
Ohashi & R. R. Mill [Fig. 4] 

Pollen grains tricolporate; medium in size, 
(28.1—)30.2(—33.1) pm in polar axis, (25.0-) 
27.3(-29.7) pm in equatorial diameter, P/E = 
(1.02—) 1.11 (—1.21), prolate spheroidal or 
subprolate in shape, elliptic in equatorial 
view, almost circular in polar view. Colpi in¬ 
distinct, short to medium, 0.6-0.7 times the 
length of polar axis, broad, ca. 3 pm wide at 
equator, tapering slightly to rounded ends, 
almost undifferentiated from mesocolpium 
along margin; colpus membrane with scat¬ 
tered granules; endoaperture medium, 0.1- 
0.3 times the length of polar axis. Sexine 
tectate. Sculpture of mesocolpium finely 
rugulate to microreticulate, lumina 0.5-1 pm 


in diameter. 

Exine ca. 1.5 pm thick in mesocolpium; 
sexine thinner than nexine; tectum discon¬ 
tinuous, 1/4—1/5 times the thickness of 
exine; infratectum well defined, as thick as 
tectum; foot-layer irregular, discontinuous; 
endexine well developed, more than 1/2 
times the thickness of exine, gradually thick¬ 
ening toward the colpus. 

Voucher specimens: U.S.A. South Carolina. Oconee 
Co., Sumtar National Forest, Moody Spring, along the 
Forest Service Road 709, west of State Flwy. 107, ca. 
2200-2500 ft. alt. 7 Aug. 1995. H.Ohashi & al. 
95807149 (TUS). 

5. Hylodesmum oldhamii (Oliv.) H. 
Ohashi & R. R. Mill [Fig. 5] 

Pollen grains tricolporate; medium in size, 
(27.5-)31.0(-33.5) pm in polar axis, (22.5-) 
27.1 (—31.3) pm in equatorial diameter, P/E = 
(0.94—) 1.15(—1.28), spheroidal or subprolate 
in shape, elliptic or rectangular-elliptic in 
equatorial view, almost circular in polar 
view. Colpi medium in size, 0.7-0.8 times 
the length of polar axis, ca. 1 pm wide at 
equator, tapering to ends, tectate along mar¬ 
gin; colpus membrane almost smooth; 
endoaperture medium in size, 0.1-0.3 times 
the length of polar axis. Sexine semitectate. 
Sculpture of mesocolpium reticulate to 
rugulate, lumina 1-1.5 pm in diameter, with 
free columellae elements. 

Exine ca. 2 pm thick in mesocolpium; 
sexine thinner than nexine; tectum discon¬ 
tinuous; infratectum well developed, consist¬ 
ing of irregularly branched columellae; foot- 
layer discontinuous and irregular; endexine 
very well developed, more than 1/2 times the 
thickness of exine, gradually thickening 
toward the colpus. 

Voucher specimens: Japan. Honshu. Miyazaki Pref. 
Takahara-machi, Mts. Kirishima, Koike. 14 Sep. 1980. 
J. Murata 9998 (TUS). 
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Fig. 4. Pollen of Hylodesmum nudiflorum (DC.) H. Ohashi & R. R. Mill. A. Mesocolpium-centered equa¬ 
torial view. B. Tectum at mesocolpium. C. Aperture-centered equatorial view. D. Polar view. E. Radial 
section across mesocolpium. F. Mostly radial section of whole grain. G. Section across aperture. Scale 
bar = 1 pm. 


6. Hylodesmum pauciflorum (Nutt.) H. 
Ohashi & R. R. Mill [Fig. 6] 

Pollen grains tricolporate; medium in size, 
(26.0-)27.5(-29.0) pm in polar axis, (22.5-) 


24.6(-26.8) pm in equatorial diameter, P/E = 
(1.04—) 1.12(—1.22), prolate spheroidal or 
subprolate in shape, elliptic in equatorial 
view, almost circular in polar view. Colpi 
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Fig. 5. Pollen of Hylodesmum oldhamii (Oliver) H. Ohashi & R. R. Mill. A. Mesocolpium-centered equa¬ 
torial view. B. Tectum at mesocolpium. C. Aperture-centered equatorial view. D. Polar view. E. Radial 
section across mesocolpium. F. Mostly radial section of whole grain. G. Section across aperture. Scale 
bar = 1 pm. 


short to medium in size, 0.6-0.7 times the 
length of polar axis, narrow, ca. 2 pm wide 
at equator, tapering slightly to rounded ends, 
almost undifferentiated from mesocolpium 
along margin; colpus membrane with 


scattered granules; endoaperture medium in 
size, 0.1-0.3 times the length of polar axis. 
Sexine tectate. Sculpture of mesocolpium 
finely rugulate to granulate. 

Exine ca. 1-1.5 pm thick in mesocolpium, 
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Fig. 6. Pollen of Hylodesmum pauciflorum (Nutt.) H. Ohashi & R. R. Mill. A. Mesocolpium-centered equa¬ 
torial view. B. Tectum at mesocolpium. C. Aperture-centered equatorial view. D. Polar view. E. Radial 
section across mesocolpium. F. Mostly radial section of whole grain. G. Section across aperture. Scale 
bar = 1 pm. 


sexine thinner than nexine; tectum discon¬ 
tinuous, 1/4—1/5 times the thickness of exine; 
infratectum very short, less than 1/2 times 
the thickness of tectum, consisting of regular 
columellae; foot-layer irregular, discontinu¬ 


ous; endexine well developed, more than 1/2 
times the thickness of exine, gradually thick¬ 
ening toward the colpus. 

Voucher specimens: [origin U.S.A. Missouri. St. 
Louis Co., Fern Glen. 17 Oct. 1977. White 3004] 
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Fig. 7. Pollen of Hylodesmum podocarpum (DC.) H. Ohashi & R. R. Mill. A. Mesocolpium-centered equa¬ 
torial view. B. Tectum at mesocolpium. C. Aperture-centered equatorial view. D. Polar view. E. Radial 
section across mesocolpium. F. Mostly radial section of whole grain. G. Section across aperture. Scale 
bar = 1 pm. 


7. Hylodesmum podocarpum (DC.) H. 
Ohashi & R. R. Mill [Fig. 7] 

Pollen grains tricolporate; small to 
medium in size, (20.5-)25.4(-27.9) pm in 


cultivated in the greenhouse of Tohoku Univ., Sendai. 
28 Aug. 1982. Y. Tateishi 10651 (TUS). 
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polar axis, (16.2—) 19.6(—21.6) pm in equato¬ 
rial diameter, P/E = (1.14-)1.30(-1.57), 
subprolate or prolate in shape, elliptic in 
equatorial view, almost circular in polar 
view. Colpi medium to long in size, 0.7-0.8 
times the length of polar axis, very narrow, 
ca. 1 pm wide at equator, tapering slightly to 
rounded ends, almost undifferentiated from 
mesocolpium along margin; colpus mem¬ 
brane with fine granules; endoaperture 
medium in size, 0.1-0.3 times the length of 
polar axis. Sexine tectate. Sculpture of 
mesocolpium finely rugulate. 

Exine 1-1.5 pm thick in mesocolpium, as 
thick as or slightly thicker than nexine; 
tectum discontinuous, 1/3—1/4 times the 
thickness of exine; infratectum undefined, 
more than 1/2 times the thickness of tectum, 
consisting of columellae; foot-layer discon¬ 
tinuous; endexine well developed, ca. 1/2 
times the thickness of exine, gradually thick¬ 
ening toward colpi. 

Voucher specimens: Japan. Honshu. Yamanashi 
Pref. Oshino-mura. 21 Aug. 1971. Y. Tateishi 342 
(TUS) for SEM examination. Hokkaido. Hiyama- 
sicho, Kamaishi-cho, Orito. 5 Aug. 1987. H. Takahashi 
7732 (TUS) for TEM examination. 

Note: The voucher specimens cited above 
are referable to Hylodesmum podocarpum 
subsp. oxyphyllum (DC.) H. Ohashi & R.R. 
Mill var. mandshuricum (Maxim.) H. Ohashi 
& R. R. Mill. Ohashi (1973) showed that the 
pollen grains of Hylodesmum podocarpum 
vary in shape, size and exine thickness. 
Grains of var. mandshuricum was reported 
as large as thick as 3 pm 

8. Hylodesmum repandum (Vahl) H. 
Ohashi & R. R. Mill [Fig. 8] 

Pollen grains triporate (or tricolporate, 
rarely tetracolporate), medium to large in 
size, (26.6-)32.5(-37.5) pm in polar axis, 
(31.3—)36.9(—45.9) pm in equatorial diame¬ 
ter, P/E = (0.71-)0.88(-1.09), oblate, 
suboblate or spheroidal in shape, elliptic or 
subcircular in equatorial view, almost 


angular in polar view; pore large in size, ca. 
0.3-0.5 times the length of polar axis, ca. 7- 
9 pm wide at equator, margins almost undif¬ 
ferentiated from mesocolpium. Sculpture 
psilate, microperforate at mesocolpium, ir¬ 
regularly finely rugulate to granulate at 
apocolpium. 

Exine ca. 2 pm thick in mesocolpium, ca. 
1.5 pm thick in mesocolpium; sexine about 
as thick as nexine in mesocolpium, ca. 0.5 
times the thickness of nexine on apocolpium; 
tectum 0.20-0.25 times the thickness of 
exine, continuous in mesocolpium, discon¬ 
tinuous on apocolpium; infratectum almost 
as thick as tectum, defined in mesocolpium, 
consisting of long columellae, undefined on 
apocolpium, consisting of short columellae; 
foot-layer reduced and almost absent; 
endexine very well developed, ca. 1 pm 
thick. 

Voucher specimen: Malaysia. Cameron Highland. 
M. Togashi 622245 (TI). 

9. Hylodesmum williamsii (H. Ohashi) 
H. Ohashi & R. R. Mill [Fig. 9] 

Pollen grains tricolporate; medium in size, 
(24.8-)29.0(-31.0) pm in polar axis, (22.5-) 
24.5(-26.3) pm in equatorial diameter, P/E = 
(1.05—) 1.18(—1.28), prolate spheroidal or 
subprolate in shape, elliptic in equatorial 
view, almost circular in polar view. Colpi 
medium to long, 0.8-0.9 times the length of 
polar axis, very narrow, ca. 1 pm wide at 
equator, narrowing slightly to rounded ends, 
almost undifferentiated from mesocolpium 
along margin; colpus membrane almost 
smooth; endoaperture medium in size, 0.1- 
0.3 times the length of polar axis. Sexine 
tectate. Sculpture of mesocolpium finely 
rugulate to microreticulate, lumina less than 
1 pm in diameter. 

Exine 1-1.5 pm thick in mesocolpium; 
sexine as thick as or slightly thicker than 
nexine; tectum almost discontinuous, 1/3— 
1/2 times the thickness of exine; infratectum 
undefined, as thick as tectum, consisting of 
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Fig. 8. Pollen of Hylodesmum repandum (Vahl) H. Ohashi & R. R. Mill. A. Mesocolpium-centered equato¬ 
rial view. B. Polar view. C. Aperture-centered equatorial view. D. Tectum at mesocolpium. E. Radial 
section across mesocolpium. F. Tectum at apocolpium. G. Radial section across apocolpium. Scale 
bar = 1 pm. 


columellae; foot-layer discontinuous, irregu¬ 
lar; endexine well developed, 1/3—1/2 times 
the thickness of exine. 

Voucher specimens: Nepal. Marsyandi Khola, 
Dhanagyang (2200 m) - Tal (1620 m). 7 Aug. 1983. H. 
Ohba & al. 8350905 (TUS); China. Yunnan. X. B. 
Zhen & al. 6570 (RUN). 


Pollen diversity in genus Hylodesmum 

Pollen grains of nine species in the genus 
Hylodesmum were examined in this study. 
The commonest features of pollen grains of 
these species are mostly tricolpolate, prolate 
spheroidal to subprolate, fine-rugulate to 
microreticulate exine, with the endexine 
thicker than the tectum with the infratectum 
and the foot layer, the densely columellate 
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Fig. 9. Pollen of Hylodesmum williamsii (H. Ohashi) H. Ohashi & R. R. Mill. A. Mesocolpium-centered 
equatorial view. B. Polar view. C. Aperture-centered equatorial view. D. Tectum at mesocolpium. E. 
Radial section across mesocolpium. Scale bar = 1 pm. 


infratectum and the discontinuous foot layer. 
From these features, however, H. oldhamii 
differs in the exine sculptures and structures 
and H. repandum in the pollen types and 
shapes. Ohashi (1973) recognized D. 
podocarpum-type, D. oldhamii-type and D. 
repandum- type based on the difference in 
pollen types, shapes and sculpture patterns. 
The commonest pattern is corresponding to 
the D. podocarpum-type,, while each of the 
latter two agree with the D. oldhamii-type 
and D. repandum-type, respectively. It be¬ 
come clear that the D. repandum-type shares 
common structure of the exine with the D. 
podocarpum-type, while the D. oldhamii- 
type differs from both types in the structure. 


The pollen of Hylodesmum oldhamii has 
clear reticulate or rugulate sculpture of 
which the lumina of reticulation often 
change to irregular shape and size by fusing 
with neighbouring ones (Figs. 5A-D). Also, 
its exine structure is characteristic in having 
infratectum consisting of irregularly 
branched dense columellae and thicker 
endexine (Figs. 5E-G). 

Ohashi (1973) reported the pollen of 
Desmodium repandum as tricolporate, rarely 
tetracolporate, and the grains are often seem¬ 
ingly triporate or tetraporate in having very 
obscure colpi. We could not confirm colpi in 
our samples in this study. Also, we could not 
find tetracolporate grains reported by Ohashi 
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(1973). Such differences in results may 
reflect a lack of sampling. We took pollen 
grains from the one sample from Malaysia, 
Togashi 622245 (TI), a specimen among 
those used by Ohashi (1973) who used sev¬ 
eral others from Thailand and Borneo in 
Southeast Asia and Uganda in central east 
Africa. 

The pollen of Hylodesmum repandum dif¬ 
fers from others in pollen shape, sculpture 
pattern and exine thickness. It is apparently 
more depressed than those of others (Figs. 
8A, C) and the sculpture and structure are 
both different between at mesocolpium and 
polar area. The sculpture is psilate with 
microperforations (Figs. 8B, D) and the 
infratectum is composed of dense slender 
longer columellae at the mesocolpium (Fig. 
8E), while the sculpture is irregularly finely 
rugulate to granulate (Fig. 8F) and the 
infratectum is composed of commonly seen 
columellae similar to those of other 
Hylodesmum species except H. oldhamii at 
the apocolpium (Fig. 8G). 

Pollen grains of the North American spe¬ 
cies, Hylodesmum glutinosum, H. nudiflorum 
and H. pauciflorum, are basically the same 
as the Asiatic species except H. oldhamii and 
H. repandum. Hylodesmum pauciflorum 
shows, however, somewhat different varia¬ 
tion in sculpture pattern that is finely 
rugulate to granulate (Figs. 6B, E). This may 
be related to its characteristic white flowers 
in contrast with rose to pale purple or orange 
to red flowers in other species among the 
genus. 

We wish to express our thanks to the cura¬ 
tors of the herbaria TI and KUN for kindly 
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providing pollen grains from their specimens 
for our study. 
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and Ohashi 1994), gljg t L TtR t> ft & (Ohashi 
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and Mill 2000, Ohashi 2006) . % 7 fcf h 7 s <7) ^ 
fi Hylodesmum t $ tl, Desmodium (4 V7s' 
C*;® 2002. 77: 59-60). 

-2(7) 

mvwmmjmm ( 1956 ) 

Ohashi (1973) <7)5f^BT”±g|5^(7)tt(20V>TBjUL 

■Mz^ntz. L&L, zivt>\±i.K±^mmmz 
x & lit-* o 7 1 tz tb&fflim t t#it t±+^(2 (4 
Eg b fc(Z $ tz. Chen and Huang (1993) 

14 TzJl't (7) D. laxum subsp. leptopus b subsp. laterale 
(= H. leptopus, H. /fl/era/e)<7)jE©4'S : f''JtIf®ia'C : 'ii 

gL/LS', 1 WiWZ&iTztzibZX If W^IS 

&f0»<7)-o2 L 
T, EfE»#tt£HgLtfH2t£7(:J6(2, 9tt (7v 
7i5i, 7^'J#jt3®, 7V7 ■ T7')ilM 
l ffi) <7)jE»<7)ftlffl®sj t l*3®flSi£***Si3 4 

osiitas^*!* * s v > ■x pk tz. 
mwm <, tttts ^t, ssr* &. 


7 i/it 7 7 7 H. oldhamii b H. repandum (7 77 ■ 
77'J * < ffi(7) 7 Wz(±&m<Dfc1& 

Mmtmmm^^bnztz. 117 * v * \zmm& 

3fl^7v7Mflt*^l2—i:LTV>£. 

2 tifr coifE»#m(± 3 ?#?La, l$ 

SJt®, SffifIMt/J'S g a 2IIL fcflfilT* 
S. L^L, 7v*>v"^t:(±Sffill*i4»ga 
^ l l t»««a“c, m g &*& lt^msu & l t> 
btzh. *#jSl±at>tS^KL*^SSiJ^/M± 

iiffi (2 (EH Pj tlT V' tt V 5 . i/2, H. repandum <7)jE 
t T , 3 ?La t .SfcfLS. 

tztz L, Ohashi (1973) (4 //. repandum <D- fE$)H4 3 

?La & & v m± 4 ?La ( 21 . k. & & 3 ?*?La t> & v m± 

4?#?LaT'S)^ L L/ 2 . )?Xlf h/N4fS(7)ffl»fl 
T (i 3 ?®?LaT'#>-Si. Sfc, H. repandum <7)ifE© 
<7)®(43£{I^§T\ 7? 7, tf h yN^'^cO'flfecD® i; M 
^oTV'S. 


